The KLP-6 kinesin is required for male mating behaviors and polycystin localization in Caenorhabditis elegans.
Male mating behavior of the nematode Caenorhabditis elegans offers an intriguing model to study the genetics of sensory behavior, cilia function, and autosomal dominant polycystic kidney disease (ADPKD). The C. elegans polycystins LOV-1 and PKD-2 act in male-specific sensory cilia required for response and vulva-location mating behaviors. Here, we identify and characterize a new mating mutant, sy511. sy511 behavioral phenotypes were mapped to a mutation in the klp-6 locus, a gene encoding a member of the kinesin-3 family (previously known as the UNC-104/Kif1A family). KLP-6 has a single homolog of unknown function in vertebrate genomes, including fish, chicken, mouse, rat, and human. We show that KLP-6 expresses exclusively in sensory neurons with exposed ciliated endings and colocalizes with the polycystins in cilia of male-specific neurons. Cilia of klp-6 mutants appear normal, suggesting a defect in sensory neuron function but not development. KLP-6 structure-function analysis reveals that the putative cargo binding domain directs the motor to cilia. Consistent with a motor-cargo association between KLP-6 and the polycystins, klp-6 is required for PKD-2 localization and function within cilia. Genetically, we find klp-6 regulates behavior through polycystin-dependent and -independent pathways. Multiple ciliary transport pathways dependent on kinesin-II, OSM-3, and KLP-6 may act sequentially to build cilia and localize sensory ciliary membrane proteins such as the polycystins. We propose that KLP-6 and the polycystins function as an evolutionarily conserved ciliary unit. KLP-6 promises new routes to understanding cilia function, behavior, and ADPKD.